Research activities in Antarctica are rather unique for several reasons, all linked to the remoteness and hostility of the place: the history of research there is short, given that the first explorers started collecting data just over a century ago; any activity needs to be planned well in advance, months if not years; nothing can be done in a short time once there but at least weeks or months are needed to collect samples; continuous adverse weather conditions may completely change the plans; research stations follow researchers every step of the way; internationality is the norm and everybody provides help to everybody else; an international body of rules is followed, but there is no police to control that the rules are followed, people just trust each other under those harsh conditions. Notwithstanding, or maybe exactly because of all of these oddities, Antarctic research is a flourishing field, with its own meetings, conferences and journals: unexpected surprises await at every corner, the process of biological adaptation is pushed to the extreme, and our ignorance and littleness are still incommensurably vast over there.
The area of the Ross Sea is among the best-known ones in Antarctica: the very first overwintering occurred there, at Cape Adare, the Ross Sea NW corner, where Carsten E. Borchgrevink established the base of the Southern Cross Expedition (1898-1900), setting new limits of human endurance and opening the way to several subsequent expeditions in this area, including all those that tried, and finally succeeded, to reach the South Pole in 1911 (Norwegian expedition led by Roald Amundsen) and in 1912 (British expedition led by Robert Falcon Scott).
Today, several permanent and temporary scientific stations are located on the shores of the Ross Sea, favouring the scientific connections between researchers from different countries and catalysing the increase in our biological knowledge of this remote place. Among these research stations, the oldest is that of ''McMurdo'' (USA, established in 1955 -1956 ), which was followed by ''Scott Base' ' (New Zealand, 1959) , by ''Mario Zucchelli Station'' (Italy, 1985) and by the just inaugurated ''Jang Bogo Station' ' (Korea, 2014) .
The Schiaparelli et al., 2013) . Thanks to these large-scale projects, their logistic support and the coordinated activities they promoted, several collaborations were established and brought to results that would not have been possible through the national research programs only.
With just a little more than one century of activities, research in Antarctica is at the same time still in its infancy and well embedded in our rapidly changing world, so, all aspects of research find their deserved place and this is clearly shown in the present volume where the arrangement of the papers follows a logic that mimics what happened through time for research in other areas, but is still timely in Antarctic research. The present volume is a celebration of this scientific utopia in and around the Ross Sea, and the volume is structured in four groups of papers that (1) describe diversity in the sea and on land, demonstrating how Antarctica is, contrary to most common assumptions, biologically rich and diverse; (2) analyse the ecological correlates of such diversity, trying to infer the processes that lead to the origin of species and communities; (3) explore the extraordinary adaptations of species that thrive in the frozen world and (4) provide potential biotechnological applications from the advances in our knowledge on the Antarctic biota. The boundaries between these groups are thin and volatile, as most papers use complementary approaches crossing our classification.
Such different fields of research compete for funds in other countries, with the description of diversity often considered an old-fashioned and obsolete activity. In Antarctica, all studies have their importance and descriptive research still has a central role, given our ignorance of most of the patterns over there: the study of processes, adaptations and applications is performed in parallel with the discovery of new patterns and the establishment of simple reference baselines in newly sampled sites.
Our aim with this special issue is to thank all the researchers and funding agencies that allowed all the advances in Antarctic science and we hope that the new information contained in this special issue could be relevant to other researchers operating in the area under the umbrella of the new SCAR research programs (http://www.scar.org/srp) ''State of the Antarctic Ecosystem'' (AntEco) and Antarctic Thresholds-Ecosystem Resilience and Adaptation (AnT-ERA), which aim at studying, respectively: (i) the past and present patterns of biodiversity across all Antarctic environments in the Southern Ocean regions and (ii) the biological processes acting at ecological time scales, especially related to environmental and climate change. We also hope to attract more scientists to the beauty and the potentials of working with Antarctic biology.
